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DETAILED ACTION 

1 . Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). 

2. Information Disclosure Statement 

The information disclosure statement (IDS) filed on 1/30/2008 has been 
acknowledged and a signed copy of the PTO-1449 are attached herein. 

3. Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

4. Claim 15 is rejected under 35 U.S.C. 102(e) as being anticipated by Chen et al. (US 
Pat No. 6773616 B1, hereinafter "Chen"). 

In regards to claim 15, Chen discloses (Figures 5a and 5b) a method of growing a 
second material in epitaxial relationship with a first material (Growth of ErSi2 on Si, 
column 7 lines 50-55), the second material (ErSi2) and the first material (Si) having a 
mutual lattice mismatch (6.3%, column 7 lines 20-26), the method comprising the 
steps of: providing a substrate (Si substrates, column 7 lines 60-61) of the first 
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material, forming a nanostructure (ErSi2 nanowires, column 8 lines 30) of the second 
material by a growth method (column 8 lines 1-7 and 30-31), wherein the first material 
(ErSi2) comprising at least one element from a first group (Er) in the periodic table and 
the second material (Si) comprising at least one element from a second group (Si), the 
second group (Si) being different from the first group (Si), and wherein the 
nanostructure being supported by and in epitaxial relationship (epitaxial overlayer ... 
carefully chosen lattice mismatch... in this case erbium disilicide, column 7 lines 
55-58) with the substrate(Si substrates, column 7 lines 7 lines 60-61). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1,2, 4-5, 6-11, and 13-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Graham et el. WO 2004/040668 ("Graham") (see also US PG- 
Pub 2005/0224888 A1) in view of Chen. 

In regards to claim 1 , Graham discloses (Figure 4) an electric device comprising: a 
substrate (101) having a main surface of a first material (glass substrate, Par [0046] of 

US PG-Pub, a quartz substrate a silicon wafer. Par [0031] of US PG-Pub), and 

a nanostructure (301) of a second material (carbon nanotube. Par [0048] of US PG- 
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Pub), wherein tine first and second materials having a mutual lattice mismatch 
(inherently different materials has lattice mismatch), and wherein the nanostructure 
(301) being supported by (102) the substrate (101). 

Graham fails to disclose the nanostructure is in epitaxial relationship with the substrate. 

Chen while disclosing method of formatting on dimensional crystalline nanowires 
(abstract) teaches growing epitaxial layer on substrate to better control the lattice 
mismatch between the two materials (column 3 lines 37-62). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the Invention was made to epitaxially grow the second material on the substrate with 
carefully selected material because in doing so the lattice mismatch would be controlled 
and reduced to the acceptable level below 4% so that the growth won't be limited in all 
directions as taught by Chen in column 20-35. 

In regards to claim 2, Graham discloses (Figure 4) the nanostructure (301) is in 
electhcal contact (through the Ni layer 102, see Figure 4) with the substrate (101). 

In regards to claim 3, Graham as modified by Chen (Figure 4, Graham) discloses all 
limitations of claims 1 and 2 above except that the resistance between the 
nanostructure and the substrate is below 10"^ Ohm cm2. 
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Chen teaches the conductivity to be 2.9X10"* (Q.cm)"^ (column 7 lines 58-59) and the 
average lengths of the nanowires is between 150 to 450nm (column 7 lines 30-33). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to keep the contact resistance low because this would help 
improve the device performance. 

In regards to claim 4, Graham discloses the nanostructure (301) is a nanotube (carbon 
nanotube, Par [0038] of US PG-Pub). 

In regards to claim 5, Graham discloses all limitations of claim 1 above except a lattice 
mismatch between the substrate and the nanostructure(s) is smaller than 10%. 

Chen discloses a lattice mismatch between the substrate (Si substrates, column 7 
lines 60-61) and the nanostructure(s) (ErSi2 nanowires, column 8 lines 30) is smaller 
than 10% (6.3%, column 7 lines 20-26). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify Graham by Chen because as the lattice mismatch 
between the lattice mismatch increases above 10% it makes it difficult to grow 
atomically flat two-dimensional epitaxial overlayer as the strain energy in the deposited 
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film can be relaxed by the creation of islands of the epitaxial material. And, this will limit 
the lateral growth in all directions on the substrate surface as taught by Chen in column 
3 lines 20-35. 

In regards to claim 6, Graham discloses (Figure 4) the nanostructure (301) is a 
substantially single-crystal nanostructure (carbon nanotube, Par [0038]). 

In regards to claim 7, Graham discloses (Figure 4) a plurality of nanostructures (301) 
are arranged in an array (Field effect transistors 404, 403, ...). 

In regards to claim 8, Graham discloses (Figure 4) the electric device (400) is a 
gate-around transistor (Par [0042] of US PG-Pub). 

In regards to claim 9, Graham discloses (Figure 4) a first dielectric (104) and wherein 
the first dielectric (104) is in contact with at least a section of the nanostructure (301). 

In regards to claim 10, Graham discloses (Figure 4) a first conductive material (201) and 
wherein the first conductive material (201) is electrically insulated from the substrate 
(101) by the first dielectric (104). 
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In regards to claim 1 1 , Graham discloses (Figure 4) a second dielectric (303) and 
wherein the second dielectric (303) Is electrically insulating the first conductive material 
(201) from the nanostructure (301). 

In regards to claim 13, Graham discloses (Figure 4) a second conductive material (402) 
and wherein the second conductive material (402) is in contact with at least one 
nanostructure (301). 

In regards to claim 14, Graham discloses (Figure 4) at least a third dielectric (203), the 
at least third dielectric (203) insulating the second conductive material (402) from the 
first conductive material (201). 



6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Graham in 
view of Chen as applied to claims 1 and 8-1 1 above, and further in view of Roesner 
et al. (US Pat No. 6740910 B2, hereinafter "Roesner"). 

In regards to claim 12, Graham discloses (Figure 4) the first dielectric (104) and the 
second dielectric (303). 

Graham fails to teach that the first dielectric is thicker than the second dielectric. 
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Roesner while disclosing a field effect transistor with a nanelement forming channel 
region (abstract) teaches the first dielectric material 103 has a layer thickness of 
approximately 20 nm (column 5 lines 19-21) and the through holes 106 have a 
diameter of approximately 1nm to 10nm (column 5 lines 48-51). 

Therefore, It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to make the first dielectric layer thicker than the second 
dielectric layer because this would help safely insulate the gate electrode from the 
source layer and help enhance the performance of the field effect transistor as the 
dielectric layer gets thinner and thinner in the gate area for the high-K material such as 
dialuminum trioxide. 

7. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen in 
view of Chen et al. (PG Pub No. US 2004/0137214 A1, hereinafter "Chen'214"). 

In regards to claim 16, Chen discloses (Figure 4) the nanostructure (ErSi2 nanowires, 
column 8 lines 30). 

Chen fails to teach that the nanostructure is grown according to the vapour-liquid-solid 
growth method. 
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Chen'214 while disclosing a material with a surface nanometer functional structure 
teaches growing nanostructures using vapor-liquid-solid method (abstract). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to use VLS method to grow nanostructures because one would 
find it easier to control the diameter of the nanowires by the catalyst granular size as 
taught by Chen'214 in Par [0007]. 

8. Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ERMIAS WOLDEGEORGIS whose telephone number is 
(571)270-5350. The examiner can normally be reached on Monday through Friday 8:30 
AM to 6:00 PM E.S.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daveinne Monbleau can be reached on 571-272-1945. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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